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Coronary artery bifurcation stenting using a dedicated side branch stent
combined with DES (Facilitated Culottes) : Two years clinical outcome
Solomon D Asgedom, Petter M Bjornstad, Richard Sheahan, Brendan McAdam,
David P Foley
Cardiology, Beaumont Hospital, Dublin, Ireland
Background: Treatment of coronary bifurcation lesions with stenting has been
associated with increased complication rate and remains a major challenge in
intervention cardiology. Introduction of DES reduced restenosis in the main branch.
However, restenosis at the ostium of the side branch remains a problem. As part of an
international registry we evaluated the clinical safety and efficacy of Tryton a dedicated
side branch stent. In this study we sought to determine the clinical outcome of
facilitated culottes in coronary artery bifurcation stenting using Tryton stent.
Methods: We prospectively looked at 169 consecutive patients who had bifurcation
lesion and treated with Tryton stent.
Results: Males constitute 80.5% with mean age of 68 and 33.7% were age above 70
years. The target lesion was LAD/Diagonal bifurcation in 54.5%, LCX/OM in 30.3%
and RCA bifurcation in 14.1%. All were de novo lesions and cases of CTO, graft
lesions and ISR were not included. Stent was successfully implanted in 99.4% and
there was one case of proximal migration of stent after fully deployed. Dissection at
distal edge of Tryton occurred in 8 cases and treated with DES. Clinical follow up was
completed in all patients and all stayed on aspirin and clopidogrel. Over a period of
12-24 months follow up, there was no cardiac death, emergency CABG or acute/sub-
acute stent thrombosis. Over all incidence of major adverse cardiac event (MACE)
was 10.1% and target vessel revascularisation was encountered in 5.6%. There were
18 admissions for non-related medical conditions and 12 cases for elective PCI to a
different coronary artery.
Conclusion: Facilitated Culottes stenting using the Tryton stent combined with a
‘workhorse DES’ is feasible and safe in a broad spectrum of ‘unselected bifurcation
lesions’. This technique, completed with systematic ‘four step kissing’ balloon
dilatation is associated with favourable clinical outcomes, with low rate of MACE and
TLR, comparable with our prior experience with ‘conventional culottes’ stenting using
DES.
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Use of a Dedicated Sidebranch Device for Bifurcation Disease: A Single Centre
Experience of the TRYTON Stent
Michael Norell, Abdul Maher, Joe Martins, Rajpal Singh
Cardiac, Heart and Lung Centre, Wolverhampton, United Kingdom
Background: The optimal strategy for bifurcations has yet to be defined. Data suggest
that “provisional” side-branch (SB) stenting is superior to complex 2-stent approaches,
but the role of customised devices such as the TRYTON SB stent has not been
examined. This is a non-drug eluting, Cobalt Chromium stent which is deployed into
the SB. A second stent is mandated in the main branch (MB), deployed through
TRYTON in a culottes fashion to cover the carina and secure TRYTON in place. Final
kissing balloon inflation is required.
Methods: Since November 2008, 71 patients (mean age 63 yrs, range 36-84) with
Medina classified bifurcations and SB diameters of at least 2.5 mm were selected for
treatment with TRYTON. Lesions were in the left anterior descending/diagonal (51),
circumflex/marginal (11), right coronary artery (5) and left main stem (4).
Results: Procedural success was 93%. In 5 cases from our initial 6 months’ experience,
TRYTON could not be delivered because of calcification or tortuousity requiring
retrieval in 1, and resulting in dislodgement in 4. All 5 were treated with an alternative
strategy and none had clinical sequelae. Subsequent device modification improved
balloon adherence, trackability and deliverability. In 66 patients TRYTON was
deployed successfully and in all but one a drug eluting stent (DES) was used in the
MB. Additional DES were deployed into other diseased segments of the SB in 7 and
the MB in 11. Final kissing balloon inflation was performed in all but one case (98%).
Angiographic success in both MB and SB was 100%. After 15 months (mean, range
1-31) there have been no myocardial infarctions or deaths. Three patients were
reinvestigated because of recurrent symptoms, only one requiring further treatment
with a drug eluting balloon because of diffuse in-stent restenosis in a bare metal MB
stent.
Conclusion: TRYTON performs predictably and successfully scaffolds the SB ostium.
Our medium term results are encouraging and in accord with registry data. A
randomised trial comparing TRYTON with provisional side-branch stenting is ongoing.
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Advanced Bifurcation Systems Mother-Daughter Platform in Complex
Coronary Bifurcations: Prospective, Multicenter First-in-Man Experience
Mehran Jacob Khorsandi1, Alex Abizaid2, Sameer Dani3, Henry Bourang4, Ricardo
Costa2, Saibal Kar3, Raj Makkar3
1Cedars-Sinai Medical Center, Los Angeles, CA; 2Instituto Dante Pazzanese de
Cardiologia, Sao Paulo, Brazil; 3Lifecare Institute of Life Sciences and Research,
Ahmedabad, India; 4Advanced Bifurcatuion Systems, Los Angeles, CA
Background: The ABS platform for provisional and full bifurcation stenting is
designed for automatic orientation and alignment of main branch and side branch stents
with complete coverage in a simple procedure.
Methods: The ABS platform is a dual-catheter, independently movable system. The
full stenting system (MD-BI) consists of a Mother-Daughter Stent (MDS) and a
Daughter Stent (DS). The MDS has an aperture through which the daughter balloon
catheter (DC) protudes and leads the system. The MDS is circumferentially crimped
on it’s delivery balloon distal to this aperture. It is only partially crimped proximal to
the aperture so that the shaft of the DS catheter slides freely. The DS delivery balloon
is equal in length to the proximal segment of the MDS, and DS combined. The DS is
mounted on the distal half of this balloon. The system is loaded on main and side
branch wires and advanced to the carina. The DS which now is in the daughter vessel
is pulled back while the MDS is held in place. Pull back is completed when the
proximal half of the DC balloon is in the proximal segment of the MDS and the two
proximal balloon markers are aligned. The DC balloon is inflated, deploying the
proximal segment of the MDS, as well as the DS, ensuring contigious alignment of
the two stents and proper orientation of the proximal segment of the MDS. This
automatic alignment is against the only fixed structure in any bifurcation namely the
carina. Patients with de novo lesions were enrolled in this pilot, non-randomized, multi-
center trial evaluating the safety, feasibility, and acute efficacy.
Results: Results are available for 10 patients to date (all medina 1, 1, 1). The device
was deployed in the following sites: LAD- Diag, LCx-OM, and PDA-PLB. The
provisional system (MD-P) has been deployed in 3 patients so far. Procedural success
was 100% with complete tissue coverage. The 30 and 180-day composite MACE and
TVR were 0. All patients are free of angina. Aniographic follow-up to date has been
completed in 5 patients and has revealed edge re-stenosis in 2 side-branch vessels only.
The carina has remained widely patent with no evidence of re-stenosis.
Conclusion: The ABS platform permits stenting of bifurcation lesions regardless of
branch angulation in a short and simple procedure. This pilot first-in-human study
provides evidence of feasibility and short-term efficacy.
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Acute Procedural Outcome in Patients Treated With a Dedicated Bifurcation
Stent for Left Main Stem Disease - The TRYTON LM Multicentre Registry
Michael Magro1, Antonio Bartorelli2, Cihan Simsek1, Maciej Lesiak3, Manuel
Almeida4, Foley David5, Patrick W Serruys1, Robert Jan van Geuns1
1Thoraxcenter, Erasmus MC, Rotterdam, Netherlands; 2Centro Cardiologico
Monzino, Milan, Italy; 3Lord’s Transfiguration University Hospital, Poznan, Poland;
4Hospital de Santa Cruz, Lisboa, Portugal; 5Beaumont Hospital, Dublin, Ireland
Background: Left main stem (LM) bifurcation stenting is associated with suboptimal
outcome with the use of conventional stents. The use of a dedicated bifurcation stent-
the TRYTON sidebranch stent in conjunction with a conventional stent may facilitate
stenting and potentially improve angiographic results and outcome in LM bifurcation
stenting.
Methods: Patients with LM stenting with the TRYTON sidebranch stent were enrolled
in a dynamic prospective multicentre registry. Clinical procedural and follow-up data
as well as angiography films were collected and analysis including quantitative
angiography was preformed in a core lab.
Results: 23 patients [age 68±8 yrs; 18 (78%) male; 3 (13%) unstable angina] were
included. Medina class was 1,1,1 in 13 (57%); 1,0,1 in 4 (17%); 1,1,0 in 3 (13%) and
1,0,0 in 3 (13%). Predilatation of the main vessel (MV) was performed in 16 (74%),
of the sidebranch (SB)in 20 (87%) while kissing predilatation was performed in 4
(17%). The Tryton stent on a stepped balloon with diameter 3.5-2.5mm was used in
19 (85%),diam. 3.5-3.0 in 2 (9%) and that on a straight balloon in 1 (4%). Delivery
failure occurred in 1 patient. The MV stent diameter was 3.5±0.5mm with an
everolimus eluting stent employed in 19 (86%) of cases. An additional stent in the side-
branch was required in 9 (41%) cases, 2 (9%) of which for dissection. Final kissing
balloon was performed in all patients. Acute gain was 1.22±0.84 in proximal
MV,0.94±0.80 in distal MV and 0.61±0.58 in SB. Angiographic success was achieved
in 100%. Technical success reached 96 %. Procedural success in 91% (2 PCI-related
myocardial infarction). At 30 days, no further events were reported. Thus MI rate was
9% (2- both procedural), stent thrombosis 0%, TVR/TLR 0% and cardiac death 0%.
Conclusion: The use of the TRYTON sidebranch stent for treatment of LM bifurcation
disease is feasible and results in an optimal angiographic appearance. The safety of
the procedure and 30 day outcome is acceptable. Further safety and efficacy studies
with long term outcome of this strategy are warranted.
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Crush Versus Culotte for the Treatment of Coronary Bifurcations: Insights
From a Long-term Follow-up
Xavier Freixa, Ali A Almasood, Nadia Asif, Mark D Osten, Joan Ivanov, Sanh Bui,
Douglas Ing, Peter H Seidelin, Cristopher B Overgaard, Vladimír Dzavík
Peter Munk Cardiac Center. University Health Network., Toronto, Canada
Background: The crush (CS) and culotte (CT) techniques have shown similar short-
term outcomes for the treatment of bifurcation lesions. Nonetheless, no data on
long-term follow-up comparing the two strategies has been published to date. The
objective of the present study was to evaluate the long-term outcomes of patients who
underwent percutaneous coronary intervention (PCI) using a CS or CT technique for
a bifurcated lesion.
Methods: We used a prospective bifurcation registry at a large Canadian teaching
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hospital to evaluate the long-term outcomes of patients undergoing bifurcation PCI.
Between November 2003 and December 2007, we identified 360 patients who were
treated with either CS (n=304) or CT (n=56). The primary end-point was the occurrence
of MACE defined as the composite of death, myocardial infarction and target vessel
revascularization.
Results: After a median follow-up of 4.1 years (3.0-5.1), the occurrence of MACE
was 24.0% in CS and 23.2% in CT (p=0.46) and the composite of MACE/Angina
class≥2 was 27.3% and 28.6% respectively (p=0.23). Multivariable analysis showed
that creatinine clearance <60 ml/min (odds-ratio[OR]=1.71; p=0.022) and left
ventricular ejection fraction <40% (OR=2.14; p=0.008) were the only independent
predictors of MACE/Angina≥2 while a higher reference diameter of the main vessel
(OR=0.57; p=0.022), a bifurcation angle <50% (OR=0.59; p=0.045) and the
performance of final kissing balloon (OR=0.75; p=0.007) were associated with a
protective effect.
Conclusion: In our series, the crush and culotte techniques were associated with similar
long-term outcomes. Additional factors including bifurcation angle, final kissing
balloon and vessel reference diameter were important variables that impacted patient
outcomes.
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Comparison of Ostial and Crossover Drug-Eluting Stent Implantation
Technique for Medina (0,1,0) and (0,0,1) Bifurcated Lesion
Yasunari Sakamoto, Toshiya Muramatsu, Reiko Tsukahara, Yoshiaki Ito, HIroshi
Ishimori, Keisuke Hirano, Masatsugu Nakano, Masahiro Yamawaki, Motoharu
Araki, Tamon Kato, Hideyuki Takimura, Ikki Komatsu, Takuro Takama
Saiseikai Yokohama City Eastern Hospital, Yokohama, Japan
Background: For Medina (0,1,0) and (0,0,1) lesion, stent implantation at ostium of
bifurcation may finish with incomplete coverage of lesion and may cause proximal
edge restenosis. But if we crossover other branch with stent, additional balloon
dilatation for healthy vessels through jailed strut to maintain access route for other
branch with single balloon or kissing balloon technique may be needed. So this study
was aimed to investigate the outcomes of ostial and crossover stent implantation for
Medina (0,1,0) and (0,0,1) bifurcated lesion.
Methods: From April 2007 to December 2009, total 5036 lesions had percutaneous
coronary intervention at our institute. Subject for the study was serial 217 denovo
bifurcated lesions classified for Medina (0,1,0) or (0,0,1) and implanted drug-eluting
stent (sirolimus-, paclitaxel-, zotarolimus-eluting stent). Subject was divided to 2
groups with different stenting techniques, ostial stent group (OS group) 60 lesions and
crossover stent group (CS group) 157 lesions. Primary endpoint was binary restenosis
(defined as %diameter stenosis>50% in QCA at follow up angiogram, mean
307±181days from PCI) and also target lesion revascularization (TLR) rate of each
group was calculated. Variables were compared over 2 groups retrospectively.
Results: Baseline characteristics were similar. Intravascular ultrasounds usage was
62% in OS group and 66% in CS group (p=0.64). In CS group, additional balloon
dilatation for healthy vessels through jailed strut with single balloon 11% and with
kissing balloon technique 45% performed. Binary restenosis rate, TLR rate of OS and
CS group were 10% vs. 11% (p=1.00), 8% vs. 6% (p=0.55), respectively.
Conclusion: Ostial stenting technique for Medina (0,1,0) or (0,0,1) bifurcated lesions
provided similar outcomes to crossover stenting technique which may be acceptable.
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Peri-procedural Myocardial Infarction is not Associated with Increased Risk of
Long-term Cardiac Mortality After Coronary Bifurcation Stenting: Result
from the COBIS Registry
Pil Sang Song1, Young Bin Song1, Joo-Yong Hahn1, Seung-Hyuk Choi1, Jin-Ho Choi1,
Sang Hoon Lee1, Yangsoo Jang2, Jung Han Yoon3, Seung-Jea Tahk4, Ki Bae Seung5,
Seung-Jung Park6, Hyeon-Cheol Gwon1
1Cardiology, Samsung Medical Center, Seoul, Republic of Korea; 2Yonsei University
Severance hospital, Seoul, Republic of Korea; 3Wonju Christian Hospital, Wonju,
Republic of Korea; 4Ajou Univeristy Hospital, Suwon, Republic of Korea; 5Catholic
University Kangnam St. Mary’s Hospital, Seoul, Republic of Korea; 6Ulsan
University Asan Medical Center, Seoul, Republic of Korea
Background: Although general acknowledgment of association between peri-
procedural myocardial infarction (pMI) and subsequent mortality, there has been
controversy about the clinical significance of pMI. We sought to evaluate frequency,
risk factors, and prognostic significance of pMI in patients undergoing percutaneous
coronary intervention (PCI) for bifurcation lesion.
Methods: Consecutive 1668 patients who received non-left main bifurcation lesion
PCI were enrolled. We excluded patients with elevated baseline creatine kinase-
myocardial band (CK-MB). The pMI was defined as peak CK-MB ≥3 times of the
upper limit of normal. Primary endpoint was long-term cardiac mortality.
Results: Among the 1188 patients, pMI occurred in 119 patients (10%). The occurrence
of pMI was significantly related to left ventricular ejection fraction <50% (adjusted
HR: 2.08, 95% CI: 1.13-3.82, p=0.018), multi-vessel coronary artery disease (adjusted
HR: 2.28, 95% CI: 1.36-3.81, p=0.002), and PCI-related acute closure in side branch
(adjusted HR: 3.34, 95% CI: 1.23-9.02, p=0.018). During median follow-up of 23
months, patients with pMI had 3 times more long-term cardiac mortality rate (0.7%
versus 2.5%, p=0.026) and had 5 times long-term definite and/or probable stent
thrombosis rate (0.5% versus 2.5%, p=0.005) in univariate analysis. However, the rate
of MI (0.8% versus 1.1%, p=0.87) and TLR (3.4% versus 5.0%, p=0.56) were similar
between the 2 groups. After multivariate adjustment, the association between pMI and
≤30 day cardiac mortality was significant (adjusted HR: 12.32, 95% CI: 1.07-141.37,
p=0.044), but pMI did not remain as independent prognostic factor of long-term cardiac
mortality (adjusted HR: 2.40, 95% CI: 0.48-11.98, p=0.29).
Conclusion: The occurrence of pMI is associated with adverse baseline clinical,
angiographic, and procedural characteristics. The pMI is significant predictor of ≤30
day, but could not independently predict long-term cardiac mortality in patients with
normal pre-procedural level of CK-MB undergoing bifurcation lesion PCI.
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Ischemia detection by intracoronary ECG after stent implantation in coronary
bifurcation lesions
Dobrin Vassilev1, 2, Milena Pehlivanova1, Alexander Alexandrov1, Maxim Hazan1,
Elena Kostova1, Pavlin Pavlov1, Slawomir Golebiewski2, Robert Gil2, Iana Simova1,
Ivaylo Christov3, Giovanni Giovanni Bortolan4
1Cardiac Catheterization Laboratory, National Heart Hospital, Sofia, Bulgaria;
2Institute of Experimental and Practical Medicine, Polish Academy of Science,
Warsaw, Poland; 3Centre of Biomedical Engineering, Bulgarian Academy of
Sciences, Sofia, Bulgaria; 4Institute of Biomedical Engineering ISIB - CNR, Padova,
Italy
Background: We studied a new method for detection of ischemia in SB territory after
MV stenting using intracoronary guidewire as an ECG electrode.
Methods: After placement of intracoronary guidewires in MV and SB, the uninsulated
proximal ends of the wires were connected to unipolar V leads. Intracoronary unipolar
ECGs (icECG) were recorded before, during and after stent placement and at the end
of the procedure. The maximal ST-segment elevation during the intervention and 5
min after the procedure was recorded in SB and MB. Finally, the coronary wire was
placed in every distal vessels with a reference caliber >1.5mm, thus “mapping” the
distal zones for the presence and distribution of ischemia. The patient population
consisted of 52 patients with stable/unstable angina. Troponin I levels were obtained
before and after PCI in all Medina types bifurcation stenoses, except for 001. All
patients received main vessel stent/s and neither SB was stented.
Results: From 52 patients, 71% were males, mean age was 67±8, 9 patients (29%)
were diabetics. Thirty seven percent had previous myocardial infarction, 41% previous
PCI, 69% - multivessel disease. The main treated vessel was LAD (75%). The SB had
initially significant (>50% DS) stenosis in 48% of cases (23/48, Medina type xx1).
After PCI, 22 patients had elevated troponin (48%). On icECG the maximal ST-
segment elevation was 13±8 mm in MB and 8±7 mm in SB (p=.034). At the end of the
procedure 29 patients had residual ST elevation (60%): 6 (13%) SB only, 10 (21%)
MB only, 13 (27%) in both branches. Two medium size (1.2-1.5 mm) SBs were
occluded and remained closed, and icECG was not recorded. Compared to those
without enzyme leakage, in troponin (+) after PCI patients, the residual ST-segment
elevation was significantly higher in MB (2.9±3.0mm vs. 0.1±1.9mm, p=.013), in SB
(1.6±2.1mm vs. 0.1±2.4mm, p=.05), as was SB final ostial stenosis (57±27% vs.
34±20%, p=.041). The icECG final STE>3mm had sensitivity of 84%, specificity of
91% to detect periprocedural myonecrosis (troponin I elevation), positive predictive
value of 89% and negative predictive value of 84%. The sensitivity increased to 100%
if postprocedural SB occlusion was added to residual ST-segment elevation.
Conclusion: The intracoronary ECG is a highly sensitive and specific method for
differentiation of the region of ischemia (MV vs. SB) and prediction of periprocedural
myonecrosis.
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Clinical Outcomes of Peri-procedural Myocardial Infarction after
Intracoronary Stent Implantation for Bifurcation Lesion: Results from
Coronary Bifurcation Stenting Registry (COBIS)
Keun-Ho Park1, Youngkeun Ahn1, Hae Chang Jeong1, Hyo-Soo Kim2, In-Whan
Seong3, Ju-Young Yang4, Seung Woon Rha5, Yangsoo Jang6, Jung Han Yoon7, Seung-
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Jeong1
1Chonnam National University Hospital, Gwangju, Republic of Korea; 2Seoul
National University Hospital, Seoul, Republic of Korea; 3Chungnam National
University Hospital, Daejeon, Republic of Korea; 4Nation Health Insurance
Corporation, Ilsan Hospital, Goyang, Republic of Korea; 5Korea University Guro
Hospital, Seoul, Republic of Korea; 6Yonsei University Severance Hospital, Seoul,
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Background: It is well known that the peri-procedural myocardial infarction (PPMI)
was assosciated with poor clinical outcome after stent implantation, whereas it is rarely
known in bifurcation lesion. The purpose of this study was to evaluate long-term
clinical outcomes of PPMI after stent implantation for bifurcation.
Methods: We analyzed 1,210 patients enrolled from Coronary Bifurcation Stenting
(COBIS) registry which was retrospective registry of drug-eluting stenting for
bifurcation lesion in 16 centers of Korea. Of them, 243 patients (20.1%) suffered from
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